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1. SCCPE.

1.1 Scope. This Organizational Wrk Instruction (ON)
defines the nethods and procedures used at Marshall Space Fli ght
Center (MSFC) to design structural and experinental research and
technol ogy hardware that neets ANSI/ASK @001-1994 requirenents.

1.2 Purpose. This ON establishes the process for design of
research and technol ogy hardware that may evol ve into conponents
for: advanced vehicles, spacecraft, payl oads, experinents,
pyrot echni c devices for separation/range safety, and nmechani ca
and propul sion subsystens; including traditional and advanced
met eoroi d/ orbital debris protection systens for space vehicles.
| mpl enmentation of this ON w il ensure that the design neets the
design requirenents and the MSFC Quality Manual, MPD 1280.1
requirenents.

1.3 Applicability. This ON applies to non-flight research
and t echnol ogy desi gn work done at MSFC by Structural Design
G oup (ED23) personnel and by contractors for ED23.

2. APPLI CABLE DOCUMENTS.

ANSI / ASQC P001-1994 (Quality Systens-Mdel for Quality
Assurance in Design, Devel opnent,
Production, Installation, and Servicing

MPD 1280.1 MSFC Managenent Manual (MWW

MPG- 8060. 1 Design Contro

MPG 1410. 1 Docunent and Data Control for
Organi zati onal | ssuance

MSFC- POS. 1 Product ldentification

MSFC- STD- 555 MSFC Engi neering Docunentati on Standard

VBFC- MNL- 2348 Speci fications and Standards Approved

Basel i ne Li st.

OW - ED20- 001 Structures and Dynam cs Laboratory
Qual ity Maintenance Processes

3. DEFI NI TI ONS.
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3.1 Definitions of Terns:

Centerw de Work Instructions (CW): Centerwide Wirk Instructions
are Level 3 docunents that provide step-by-step directions to
perform specific duties that apply to all center organi zations.

Custoner: The recipient of a product or service provided by the
Mar shal | Space Flight Center.

Master List: A controlled list of those currently approved
organi zati onal work instructions.

MSFC Quality Manual (MOM: The Level 1 docunent that defines the
Marshal | Space Flight Center’s policy and conmtment to quality.

MSFC St andard Procedures (MSP): Level 2 docunents that describe
how Marshal |l Space Flight Center will inplenment each of the

el emrents of 1SO9001. A particular Mrshall Standard Procedure
defines MSFC s organi zati onal relationships and responsibilities
for inplenmenting a particular portion of |SO 9001, descri bing
what’s to be done, where its done, and by whomits done.

Organi zati onal Wirk Instructions (ON): Organi zati onal Wrk

I nstructions are Level 4 docunents that provide step-by-step
directions to performspecific duties that apply to one or nore
MSFC or gani zations, but not to all MSFC organi zati ons.

Qual ity Records: Docunentation furnishing objective evidence of
activities perforned or results achi eved which substanti ates that
wor k has been conpleted in fulfillment of specified custoner

and/ or organi zational requirenents.

3.2 Acronym Definitions:

CW : Centerwi de Work I nstructions
ECQ Engi neering O der

EPL: Engi neering Parts List

DCC. Docunent Control Custodian
M.C. Master List Custodian

MM MSFC Qual ity Manual
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MSP: MSFC St andard Procedure
OPR: Ofice of Primary Responsibility
OW': Organi zational Wrk Instruction
R&T: Research and Technol ogy

4. | NSTRUCTI ON:

4.1 Accepting and Docunenting New Wrk. Acceptance of new
work and work flow internal to ED23 group shall be in accordance
wi th ED20- OW - 001.

4.2 Requi renents Devel opnment. Wen applicable, ED23 personnel
shall interactively obtain design requirenents fromthe custoner.

4.3 Design Devel opnment. ED23 will evaluate all design
requi renents and devel op conceptual design(s). ED23 in concert
with the custonmer (using inputs from analysis, manufacturing,
and materials personnel when needed) selects or recomends the
concept that best neets the design requirenents. Design
devel opnment is perforned by follow ng steps 4.2 through 4.9.

4.4 Design Consultation. ED23 consults with other technical
experts fromvenders, other NASA centers, other civil service
agenci es, and contractors as the designer deens necessary to
facilitate concept devel opnent. Design consultation is an
iterative process; the designer consults with sources until the
hardware is fabricated.

4.5 Anal ysi s.

4.5.1 Analysis and Materials Consultation. ED23 consults with
the different analysis groups, (stress, dynamcs, thermal, and
materi als sel ection) as deened necessary by the designer in
agreenent with the responsible team|ead to obtain concurrence on
t he design. For exanple the designer and teamlead may agree to
not have a stress engi neer analyze a design that has no
stress/l oads issue. Analysis consultation is an iterative
process; the designer continually consults with the assi gned
anal ysts until sign off.

4.5.2 Anal ysis Code Eval uation. ED23 devel oped anal ysi s codes
will be functionally tested on their respective platforns using
test cases sufficient to satisfy the user that the code is
perform ng properly. The engi neering draw ngs, devel oped as a
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result of sizing structural elenents, conponents and assenblies
using information fromthese anal ysis codes, are submtted to
team and group | evel managenment for review and approval at sign
of f.

4.6 Custonmer Review. ED23 provides the custonmer a design
review sufficient to satisfy the custoner that the design wll
meet the intent/requirenments and functionality agreed to with the
custoner. This informal review will be held before submtting
drawi ngs for fabrication. Support docunentation can include the
devel opment of draw ngs, sketches, design analysis, view graphs,
and presentations. Support documentation that is not rel eased
t hrough the MSFC Docunentation Repository is filed by the
originator as reference docunentation.

4.7 Producibility Inputs. |If the designer and team | ead
determnes it appropriate, then ED23 will consult the Materials
Processes & Manufacturing departnent and or Fabrication personnel
for a producibility review of prelimnary drawi ngs or concepts
for producibility related changes/options to be incorporated into
the final design

4.8 Product 1.D

4.8.1 Product |I.D. ED23 establishes and docunents part, sub
assenbly, and/or assenbly identification nethodol ogy per custoner
and team | ead via MPG 8040.2 and MSFC- STD-555. In selecting the
identification nmethod (if used) ED23 accounts for the follow ng
as applicable: part or assenbly usage, part location within
assenbly, part proximty to optics for offgassing concerns.

4.9 Docunent Design. ED23 personnel docunents the design
usi ng draw ngs and MSFC- STD-555 as a guide to prepare draw ngs.
ED23 may “tailor” the design docunentation for the scope or size
of the project.

4.10 Rel ease. ED23 informally releases R & T. docunentation
to be fabricated using MSFC- STD-555 as a gui de. NMSFC- MNL-2348
“Speci fications and Standards Approved Baseline List” is a useful
docunent for choosing applicable specifications. The draw ng
rel ease cycle will verify proper use of specifications and the
signatures on the drawing wll approve the use of those
speci fications. ED23 engi neers and designers maintain individual
files of design calculations and reference material. These data
are controlled by each enpl oyee. The final anal yses (where
performed) by supporting disciplines (stress, thermal, materials,
etc.) are validated by the approval signatures on the rel eased
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drawi ngs. In cases where engineering cal cul ations are perforned
that are not reflected on rel eased drawi ngs, the individual

engi neer’s calculations are validated by the appropriate team

| ead and/ or group chief. The team | ead/group chief will assure
that proper interfaces with the appropriate disciplines have been
per f or med.

To release the R & T. work for fabrication the designer
obt ai ns an approval signature fromthe responsible teamlead. If
the size and scope of the project warrants, the team| ead has the
option of requiring the designer to obtain a second signature
such as: the group |ead, group | ead designee, or another team
| ead.

If the designer is a team|ead, the rel ease signature should
be the group | ead, group |ead designee, or another team| ead.

In the case of a prelimnary trial part drawi ng such as: a
pre production manufacturing process devel opnent unit, a
signature i s not necessary unless the responsible team | ead deens
it so.

4.11 Support Fabrication/Procurenent. ED23 submts
fabrication requests to have hardware built and assists civil
service and contractor fabricators wth issues dealing with ED23
har dware. These issues include Basic Ordering Agreenents (BQOA)
procurenment, material substitution, vendor information, hardware
non- conf or mance, etc.

4.12 Desi gn Changes.

4.12.1 Design Changes as required. ED23 rel eases necessary
docunent ati on usi ng MSFC- STD-555 as a guide to facilitate changes
as required during the course of the project. Changes to ED23 R
& T. docunmentation are initiated by the designer incorporating
t he next higher revision letter and obtaining a concurrence
signature fromthe teamlead or group | ead/designee. It will not
be necessary to use an E. O, however the designer may use E.O’s
in the traditional way if they prefer.

4.12.2 Redline Changes. In the case where “redlining” a
drawing i s necessary to avoid interrupting fabrication, the
designer may redline a change on the shop drawi ng(s) and sign and
date the redline. The designer nmust then update the appropriate
CAD files to reflect the changes in order to maintain
configuration control. The designer then has the option of 1.
| eaving the redlined drawi ng(s) with fabrication personnel, or 2.
revising the drawing as in section 4.12.1 above.
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4. 13 Support Testing/ Product Delivery. ED23 provi des support
during the testing and product delivery phase of the project per
the task agreenents.

4.14 Data Control. During the design phase of a project each
designer maintains their CAD, CAE, and other supporting files,
and ensures their correctness and proper usage for the intended
design. After conpletion/term nation of the project the ED23
Syst em Manager archives el ectronic CAD and CAE data generated by
ED23.

5. NOTES. None.

6. SAFETY PRECAUTI ONS AND WARNI NG NOTES. N A

7. APPENDI CES, DATA, REPORTS, AND FORMS. None.

8. QUALITY RECORDS.

8.1 Quality Record Types. ED23 generates the follow ng
quality records for R & T. design:

Record Type Locati on
Dr awi ngs ED23
Engi neering Parts Lists (EPL) ED23
CAD & CAE Archived Files ED23 Syst em Manager

8.2 Quality Record Retention. Retention Schedule for ED23 R
& T. design Quality Records:

Record Type Ret enti on
Dr aw ngs ED23 until conpletion of
proj ect.*
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E.P.L."s ED23 until conpletion of
proj ect.*

CAD & CAE Archived Files 10 years, Renbve and nake
Hi stori cal

*. After conpletion of the project the R & T. design
docunentation will be delivered to the custoner.

8.3 Quality Record Storage. To view or obtain a copy of our
current ON(s) or Masterlist go to the Inside Marshall intranet
addr ess:

http://masterlist. nsfc.nasa. gov/ed/
This intranet address contains the “official” ON docunents, and

Masterlists, ED23 personnel mnust verify any paper copy to be the
| at est version before using.

9. TOOLS, EQUI PMENT, AND MATERI ALS. N A

10. PERSONNEL TRAI NI NG AND CERTI FI CATI ON. N A

11. FLOWD AGRAM The following is a representative work fl ow
di agram
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R & T DESIGN WORK FLOW DIAGRAM
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